HL-60 cells isolated for resistance to vincristine are defective in 12-O-tetradecanoylphorbol-13-acetate induced differentiation and the formation of a functional AP-1 complex.
HL-60 cells isolated for resistance to vincristine are multidrug resistant and defective in the cellular accumulation of drug. Further studies demonstrate that these cells are also highly defective in 12-O-tetradecanoylphorbol-13-acetate (TPA) induced differentiation to macrophages. Analysis of this system demonstrates that certain protooncogenes which may contribute to differentiation are expressed at similar levels in sensitive and resistant cells. Thus, treatment of cells with TPA results in a reduction in the levels of c-myb and c-myc mRNA, while the expression of c-fos, c-jun, and junB is greatly enhanced. Immunoprecipitation experiments also demonstrate a TPA induced increase in the c-jun protein in both sensitive and resistant cells. Gel mobility shift assays show that TPA induces AP-1 formation in sensitive cells, whereas in parallel experiments with the HL-60/Vinc isolate, AP-1 is essentially absent. It has been found, however, that in resistant cells which have reverted to drug sensitivity, the levels of TPA inducible AP-1 is essentially identical to that of sensitive cells. Revertant and sensitive cells differentiate at similar levels in the presence of TPA. These studies therefore demonstrate that HL-60/Vinc cells are defective in the TPA induction of a functional AP-1 complex and that this may account for the inability of these cells to differentiate to macrophages. The molecular basis of the finding that AP-1 is not formed in resistant cells remains to be determined.